Detection of Flood Hazard in Urban Areas Using GIS: Izmir Case  by Ozkan, Sevim Pelin & Tarhan, Cigdem
 Procedia Technology  22 ( 2016 )  373 – 381 
Available online at www.sciencedirect.com
ScienceDirect
2212-0173 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

















UHJLRQ LV FUHDWHGZLWK WKH DYHUDJH DPRXQW RI WRWDO UDLQIDOO LQWHQVLW\RI ILIWHHQ VWDWLRQV LQ WKH WZREDVLQVSHUPLQXWHXVLQJ WKH
LQWHUSRODWLRQPHWKRGVSOLQHLQWHUSRODWLRQ%\WKHGLJLWL]LQJULYHUVWRSRJUDSK\IORZGLUHFWLRQDQGIORZDFFXPXODWLRQDVZHOODV









© 2016 The Authors. Published by lsevier td. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the “Petru Maior” University of Tirgu Mures, Faculty of Engineering






WR WKH IORRG KD]DUG VWDWLVWLFV LQ7XUNH\ ,]PLU KDV WKH JUHDWHVW IORRG ULVNZLWKLQ WKH ODUJHVW WKUHH FLWLHV ,VWDQEXO
$QNDUDDQG,]PLU%HVLGHVWKH*HGL]DQG.FN0HQGHUHVEDVLQVORFDWLQJZLWKLQWKHERUGHURI,]PLUXUEDQDUHD
DUHRQHRI WKHSULRULW\ IORRGKD]DUGEDVLQV WKURXJK WKHEDVLQV LQ7XUNH\>@ >@'XH WR WKHGHQVHXQSODQQHG
XUEDQL]DWLRQORFDWLQJDWWKHVKRUHVRIWKH,]PLUED\WKDWLVWKHFDWFKPHQWDUHDVXUURXQGHGE\KLJKPRXQWDLQVGHYRLG




IORRGKD]DUG DUHDVKDYHEHHQ HVWLPDWHG DQG HYDOXDWHG:LWKLQ WKLV HVWLPDWLRQSURFHVV IORZDFFXPXODWLRQ VWUHDP
GUDLQDJHSDWWHUQVVORSHUDLQIDOOLQWHQVLW\DQGHOHYDWLRQIDFWRUVDUHXVHG7KLVVWXG\LVEDVHGRQWKHDSSURDFKXVHGE\
>@ZKLFKLVWKHK\GURORJLFDOPRGHORIIORRGDUHDVGHWHFWLRQZLWKGLIIHUHQWKD]DUGOHYHOV>@
*HRJUDSKLF ,QIRUPDWLRQ6\VWHP *,6EDVHG VSDWLDO DQDO\VLV DQGYLVXDO HOHPHQWV DUHXVHG IUHTXHQWO\ LQ UHFHQW
\HDUV IRUGHWHFWLRQRI IORRGKD]DUGDUHDVDQGIRUSUHSDUDWLRQRIPDSV*,6DSSOLFDWLRQVDUHEDVHGRQGDWDEDVHDQG
ZKLFKDQDO\VLVWRROVKDYHORJLFDODQGPDWKHPDWLFDOUHODWLRQVKLSVEHWZHHQWKHOD\HUV>@>@>@>@*HRJUDSKLFDO





















%DVLQV 2FWREHU$XJXVW 2FWREHU-XQH FKDQJHV
*HGL]   
.XFXN0HQGHUHV   

7KH QDWXUDO DQGRUPDQPDGH LQWHUYHQWLRQV LQGXFLQJ WKH IORRG KD]DUG DUHPHQWLRQHG DV XUEDQ JURZWK FRDVWDO
GHOWD SODLQV VWUHDP EHGV LQ WKH LQYDOLG UHJXODWLRQV LQDSSURSULDWH ODQG XVH GHFLVLRQV LQ VORSSHG DUHDV VR WKH




DQG ODQG XVH WKHPDWLF PDSV 7KHVH LQSXWV KDYH EHHQ KDQGOHG YLD *,6EDVHG ZHLJKWHG VXSHUSRVLWLRQ ZHLJKWHG
RYHUOD\PHWKRGE\FRQVLGHULQJSRWHQWLDOIORRGKD]DUGDUHDV





IORRG DUH GHWHUPLQHG DQG WKH PXWXDO LQWHUDFWLRQ UDWLRV DUH FDOFXODWHG 7KHVH IDFWRUV DUH GHWHUPLQHG DV IORZ






,Q WKH VHFRQG SKDVH'(0GDWD ZDV FRQYHUWHG IURP WKH:56 JHRJUDSKLF FRRUGLQDWHV N X GHJUHHV WR870
SURMHFWLRQV\VWHP[\PHWHUVFRUGVZKLFKLVWKH1]RQHVDQG'DWXP:*6HOOLSVRLG3ULPDU\DQGVHFRQGDU\





















 ,QWHUDFWLRQV%WZ)DFWRUV 5DWHV 2XWFRPH
)ORZ$FFXPXODWLRQ PDMRUPLQRU [[  SRLQWV
6ORSH PDMRUPLQRU [[  SRLQWV
/DQG8VH PDMRUPLQRU [[  SRLQWV
5DLQIDOO,QWHQVLW\ PDMRUPLQRU [[  SRLQWV




PHWKRGV RI LQWHUSRODWLRQ EHFDXVH WKLVPHWKRG LV GHILQHG DV WKHPRVW DSSURSULDWHPHWKRG IRU VWXGLHV LQYROYLQJ D
VPDOOQXPEHURIFDVHVVDPHDVLQWKHVWXG\DUHDLQWKHOLWHUDWXUH>@DQG>@





































FODVVHV7RPDNHDFRPSUHKHQVLYHDVVHVVPHQWRI ULVN WKHZHLJKWDQG UDWLRVRIHDFKDUHFRPELQHGE\DVVRFLDWLQJ
ZLWKHDFKRWKHU7KLVDSSURDFKFRQWDLQVPXOWLSO\LQJWKHFDOFXODWHGUDWLRDQGLWVGHWHUPLQHGZHLJKWWRFDOFXODWHWKH
WRWDOZHLJKWIRUHDFKIDFWRU$VPHQWLRQHGEHIRUHWKHILYHGLIIHUHQWODEHOOHYHOVDQGWKHLUUHSUHVHQWLQJQXPEHUVDUH







IORRG WKDW PD\ RFFXU LQ WKH VWXG\ DUHD 7KH WKHPDWLF ODEHOOHG PDSV KDYH EHHQ FRPELQHG ZLWK WKH DSSURDFK RI
ZHLJKWLQJPHWKRGVDQGWKHILQDOIORRGKD]DUGPDSVKRZLQJULVN\DUHDVLVSURGXFHG)LJ
7DEOH0D[LPXPUDLQIDOOGDWDIDOOLQJZLWKLQDQKRXUPLQPP
6WDWLRQPQ              $YHUDJH
$\GÕQ              
'LNLOL              
$\YDOÕN              
%HUJDPD              
dHúPH              
ø]PLU              
.XúDGDVÕ              
1D]LOOL              
gGHPLú              
6HOoXN              
6HIHULKLVDU              
0DQLVD              
6DOLKOL              
$NKLVDU              















3RWHQWLDO IORRG DUHD PDS LV FUHDWHG E\ PHWKRG VSHFLILHG XVLQJ IORZ DFFXPXODWLRQ VORSH ODQG XVH UDLQIDOO














379 Sevim Pelin Ozkan and Cigdem Tarhan /  Procedia Technology  22 ( 2016 )  373 – 381 
7DEOH&ODVVLILFDWLRQDQGZHLJKWLQJRIIDFWRUV














 +LJK  
 0HGLXP  
 /RZ  







 +LJK  
 0HGLXP  
 /RZ  







6HWWOHPHQW +LJK  
$JULFXOWXUH
6HWWOHPHQW 0HGLXP  
$UJLFXOWXUH
)RUHVW /RZ  








 +LJK  
 0HGLXP  
 /RZ  







 +LJK  
 0HGLXP  
 /RZ  




380   Sevim Pelin Ozkan and Cigdem Tarhan /  Procedia Technology  22 ( 2016 )  373 – 381 

)LJ:HLJKWHGIDFWRUPDSVDQGFRPELQHGIORRGKD]DUGPDS
381 Sevim Pelin Ozkan and Cigdem Tarhan /  Procedia Technology  22 ( 2016 )  373 – 381 
5HIHUHQFHV
>@ $WD\+7XYDQ$'HPLU2DQG%DOWD,,NOLPGHJLVLNOLJLQLQVDJOLNX]HULQHHWNLOHUL7&2UPDQYH6X,VOHUL%DNDQOLJL0HWHRURORML*HQHO
0XGXUOXJX$QNDUD
>@ 0DQIUHGD66ROH$DQG)LRUHQWLQR0&DQWKHEDVLQPRUSKRORJ\DORQHSURYLGHDQ,QVLJKWLQWRIORRGSODLQGHOLQHDWLRQ":,77UDQVDFWLRQVRI
WKH(FRO(QYLURQ
>@ &RUUHLD)6DUDLYD01XQHV)DQG5DPRV,&RXSOLQJ*,6ZLWKK\GURORJLFDQGK\GUDXOLFIORRGPRGHOOLQJZDWHUUHVRXUFHVPDQDJHPHQW

>@ .RXUJLDOD1DQG.DUDW]DV*)ORRGPDQDJHPHQWDQGD*,6PRGHOOLQJPHWKRGWRDVVHVVIORRGKD]DUGDUHDVDFDVHVWXG\+\GURORJLFDO
6FLHQFHV-RXUQDO
>@ .ZDN<DQG.RQGRK$$VWXG\RQWKHH[WUDFWLRQRIPXOWLIDFWRULQIOXHQFLQJIORRGVIURPUVLPDJHDQGJLVGDWDDFDVHVWXG\LQQDFNGRQJ
EDVLQVNRUHDEHLMLQJ7KH,QWHUQDWLRQDO$UFKLYHVRIWKH3KRWRJUDPPHWU\5HPRWH6HQVLQJDQG6SDWLDO,QIRUPDWLRQ6FLHQFHV±
>@ 6DQ\DO-DQG/X;$SSOLFDWLRQRIUHPRWHVHQVLQJLQIORRGPDQDJHPHQWZLWKVSHFLDOUHIHUHQFHWRPRQVRRQDVLD1DWXUDO+D]DUGV

>@ %XUURXJK33ULQFLSOHVRIJHRJUDSKLFDOLQIRUPDWLRQV\VWHPIRUODQGUHVRXUFHVDVVHVVPHQW0RQRJUDSKVRQ6RLODQG5HVRXUFHV6XUYH\QR
2[IRUGXQLYHUVLW\SUHVV2[IRUG
>@ 'HPLUFL$DQG.DUDNX\X0$IHW\RQHWLPLQGHFRJUDILELOJLWHNQRORMLOHULQLQUROX'RJX&RJUDI\D'HUJLVL
>@ 2]FDQ20XVDRJOX1DQG6HNHU'7DúNÕQDODQODUÕQÕQFEVYHX]DNWDQDOJÕODPD\DUGÕPÕ\ODEHOLUOHQPHVLYHULVN\RQHWLPLVDNDU\DKDY]DVL
RUQHJL7XUNL\H+DULWD%LOLPVHOYH7HNQLN.XUXOWD\L7002%+DULWDYH.DGDVWUR0XKHQGLVOHUL2GDVL$QNDUD
>@,]PLU9DOLOLJLZZZL]PLUJRYWU
>@0HWHRURORML*HQHO0XGXUOXJXZZZPJPJRYWU
>@(LPHUV-:HDYHU-7HU]LRWWL6DQG0LGJHWWH50HWKRGVRIUDWLQJXQVDWXUDWHG]RQHDQGZDWHUVKHGFKDUDFWHULVWLFVRISXEOLFZDWHUVXSSOLHVLQ
QRUWK&DUROLQD:DWHU5HVRXUFHV,QYHVWPHQW5HSRUW5DOHLJK1&±
>@6KDEDQ$.KDZOLH0$EGDOODK&8VHRIUHPRWHVHQVLQJDQG*,6WRGHWHUPLQHUHFKDUJHSRWHQWLDO]RQHVWKHFDVHRIRFFLGHQWDO/HEDQRQ
+\GURJHRORJ\-RXUQDO
>@6HNHU'DQG.DEGDVOL6.Õ\ÕODUGDNLGRJDOIHODNHWOHULFLQULVNOHULQFEVLOHDQDOL]LYHULVNKDULWDODUÕLQLQXUHWLOPHVL6HOFXN8QLYHUVLWHVL-HRGH]L
YH)RWRJUDPHWUL0XKHQGLVOLJL2JUHWLPLQGH\LO6HPSR]\XPX.RQ\D2FWREHU6HOFXN8QLYHUVLW\SS
>@<DKD\D6$KPDG1DQG$EGDOOD50XOWLFULWHULDDQDO\VLVIRUIORRGYXOQHUDEOHDUHDVLQKDGHMLDMDPD¶DUHULYHUEDVLQQLJHULD(XURSHDQ
-RXUQDO6FLHQWLILF5HVHDUFK
>@+XWFKLQVRQ0,QWHUSRODWLRQRIUDLQIDOOGDWDZLWKWKLQSODWHVPRRWKLQJVSOLQHV,,$QDO\VLVRI7RSRJUDSKLF'HSHQGHQFH'HVFULELQJRU
3HUWDLQLQJWR6SHFLDO5HJLRQV-RXUQDORI*HRJUDSKLFDO,QIRUPDWLRQDQG'HFLVLRQ$QDO\VLV±
>@6FKlXEOH+0DULQRQL2DQG+LQGHUHU0$JLVEDVHGPHWKRGWRFDOFXODWHIORZDFFXPXODWLRQE\FRQVLGHULQJGDPVDQGWKHLUVSHFLILF
RSHUDWLRQWLPH&RPSXWHU*HRVFLHQFH
>@6NHOWRQ6DQG3DQGD6*HRVSDWLDOWHFKQRORJ\XVHWRPRGHOIORRGLQJSRWHQWLDOLQFKHVWDWHHULYHUZDWHUVKHG&DUUROO*'*HRUJLD:DWHU
5HVRXUFHV&RQIHUHQFH$WKHQV*HRUJLD$SULO:DUQHOO6FKRRORI)RUHVWU\DQG1DWXUDO5HVRXUFHV7KH8QLYHUVLW\RI*HRUJLD
SS
>@6PLWK5&RPSDULQJWUDGLWLRQDOPHWKRGVIRUVHOHFWLQJFODVVLQWHUYDOVRQFKRURSOHWKPDSV7KH3URIHVV*HRJU:LOH\±
>@=HUJHU$DQG:HDODQGV6%H\RQG0RGHOOLQJ/LQNLQJ0RGHOVZLWK*,6IRU)ORRG5LVN0DQDJHPHQW1DWXUDO+D]DUGV

